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(54) Title: NOVEL TRANSFORMANT AND PROCESS FOR PRODUCING POLYESTER BY USING THE SAIVIE 

(54) ^B^(D^^M mRmmiii^itts^ist^^mi^tzTH'j xxi^;ucosi£:^)£ 



(57) Abstract: It is intended to provide a yeast which has an excellent cell productivity, can be easily handled in gene manipulation 
and has auxo trophy achieved by exclusively disrupting specific genes; a method of constructing the transformant; and a process for 
producing a gene expression product, in particular, a polyhydroxyalkanoic acid. Namely, a yeast in which a plural number of genes 
1^ have been disrupted is constructed by homologous recombination. Further, genes of enzymes participating in the polyhdyroxyalka- 
noic acid synthesis (for example, polyhydroxyalkanoate synthase gene and acetoacetyl CoA reductase gene) are transferred into 
this yeast with gene disruption to give a transformant. Furthermore, this transformant is cultured so as to efficiently accumulate a 
polyester copolymer comprising the polyhydroxyalkanoic acid in the cells followed by the collection of the polymer from the culture. 

7^ (57) W:^: m#±m\±izmti. ite^s^tcos^^c. s>^^^^(Dm.i^^(D^^mmLxmmw:^\±^muLtzmm: 



wo 2005/085415 



1 



PCT/JP2005/003589 



m m m 

■So 

[0002] m'^i^mM^^mcom&i^x^ . mm±m^Mm±!^mmi.xmm±^mfj:m 

(Candida maltosa)-e(*. ;0^oT^^^i^Sl^®^bTflJffl$tvfcr^;i5fe«9. 
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DKim^i^tHis^mu^K^m^^h^^t^mM^tixv ^^^^ (##f^^m2#M 
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o 

[0008] '7>yj>>^m\^xy)M%^XvkM^W<DW—^<DnMU\^. ^MMBf*^ i 

mwx\^'^—i^—tnmmx^^^ti)^hmxx^^mB^\^mm^^^^ti)mm 

[0009] ^^cfj {z-mB^^mM-^^m^a-^. •:^=7::^^V^^^—^m v ^§;^&^^^#:jt'fe 

M'—USM^-r^m (YCpM) i:. (YRpM) ii^^fh^fh(Dmm: 

^^—(D^'&mz.mmtm^zLtt^^<^mm±^mm\zmmir^^tifix%ti\^m^ 
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[0010] ^zm^fcX^lZ. ^-r i^T^V^^ --^/Vh— i^(^^M*i^bT. ADElit^^^t^^ 
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TV^J^^ (Bacillus megaterium) -CMi^K^ ^^tltc JCfi^S) o P (3HB) 

^^:^^5/i^^b-C^ g ^tlXtfCo L;5^L. P (3HB) (i^^^att^Sj^V ^fc^?). m<Xm 

[0012] ^(D^X^ S-tKn^^rv-gg^OHB) ^3-tKndrv^^:^^(J^T. 3HV^;Bg-i-) ^^^b 

(WT^ P (3HB-CO-3HV) ^5) <^M^;^^;6S|i^$tLTV ^^ (# 
fF:SCfi^6. 7)„ ^OP(3HB-co-3HV)(*P(3HB) iOt^^t^^m^'Mt^fcib. 
mJ:^^^^^^i^)t^^X^^t^K.hnfCo l.:^^L-fS:i^h. ^^cD^^^P(3HB-co-3H 

[0013] ifi^, 3HB^3-l:Kndrv/-^df-^>'^ (|^T^ 3HH^|ll§i-) ^^D2^^*m'a^4^°y^^ 

(WT. P (3HB-CO-3HH) }l\ ^5) *5 j; t>^-^<Z)Mat^)fet^oV ^TW^^O^/^^tL 
/c(fci:x.«. #f^^i^8. 9#fi^)o rtl.e>#If JCfi^OP(3HB-co-3HH)(D^^;^ 
&f*^ ±:®J;^9^il$tbfcT^^^':^>^•=¥-^tf^(Aeromonas caviae) ^ffi V ^T:^ 

. P(3HB-co-3HH)0Dtt«(^|li-§W^^>/c^^tl.-CV>;5(##fFJCm6#M)o - 

(D#^-e{i. mMmi^\2.m)>j^^L<D'mm.^m-(DmMU}i\^xK. caviae^^tab 

. 3HH;5S11— 19mol%OP(3HB-co-3HH)^^^^0bTV^§o ^<Z)P(3HB- 
CO-3HH) (*3HH^/V^^(DJi;!]PiibfcdSo-C. P (3HB) (Dm.<X^\ 
Ht-^^C^c^i^S^^-r J;5 t-^cC«9 . P (3HB-CO-3HV) ^_hIlI^^4)Ctt^^-r^i!^5 

[0014] P (3HB-CO-3HH) ^^^-f §T:3^^^■:^>?>•dr-vlf ^ (A. caviae) j;«9. :iKyiiKti=^ 
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fF:JCifelO. ##fFJcm7#M)o ;^ilfe^^9/V;^h^T-^— hn:7r(Ralstonia 
eutropha. IBAlcaligenes eutrophus) (i^AL/c?F^Kfei^^fflV\ ^iSMi 

[0015] ±t^:^])^^y^/VP (3HB-co-3HH) i^3HH^/V^^^^X.^^t-X:\ SIRjKU-^ 

) (D^m'^i)^^mtLrCm<. P (3HB-CO-3HH) (D|^ffl^bt-fB]ft/c^a^&^LT 
[0016] ^#:^S'l4c»i^V ^^»^^^^bfc^i^^'l4#y3^;:^7^/KD^0W^;6SBo;e)^^ 

^$t^"CV^-5o Leaf£){i, ^©(D^a-^^fc§i^^y;^7^5:-fe^•^rWtf->3z(Saccharom 
yces cerevisiae)tcl^/V;^h:=^T'^— htz^'rCR. eutropha) COPHA-^J^^^it 

-CP(3HB)(D#^^ilmb-CV^-5(##fFJcm9#m)o bJ^f^U _hfBW^-e^a$ 

B)-efeofco 

[0017] J3iJte^^^l^M^b-C. ^#i^-:y;^n5:ir;^--feixtfiy3iiCi/rL— K^-^;:^M(Psudom 
onas aeruginosa) S 5l5(DPHA'a-^^P^jt^^^^?l.$-1^> ^^^5ii>(._h0^y 

[0018] SiJ(D;^ff^(ij;tl.(i, VYiA'^^mmM.^^tmz.^ T±^/V-CoA^r.m^t\.X3- 



ll)o b;0^L^cC;65^. rtv^cDTKy-^— f*«5<TJliv^'|4®^^i-;5P(3HB)T'feofCo 

[0019] MtC, ^©t°^T-/^^hy;^(Pichia Pastoris)(D^/k:^dry— i^ic, v-^— K^-:^ 
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(Psudomonas aeruginosa) ^M<DPHA-B-^^^M.'B^^M\p1^^^-^^ 
andida)Mti^Mi~§^ftfi)^^Single CeU Protein^bTi^ g y/W/W^ 

Candida) m(Dm^^i^^—^^^m^^n. M'^^^mM^^^^m^ ^tcmM^M^^ 

#^$;rbTV^§(##f^Jcmi3#M)o ^-¥^^V^^-^—^^y^ (Candida utiUs) 
mtl^m-r^^^^v'^^^ (Candida) ^Ky-^— ^M^±i:LT^#$tL^o 

tftvfci^tt^^-r^P (3HB-CO-3HH) ^^^-Y^^-T^V^^ (Candida) 
;()P;t.§i£l^S^5feofc(#fFJcmil#M)o m#:^^/c«9(D;!Ky'^— ^a*^fR]-h$*'5 

^l^-r^M (YCpM) i!. #=it — (YRpM) ;e)5-^tb-?:';JXCD^»atC^b 
T^^^tl^oofe^o =ar-^>"7=V^^*-^/^h— i^^^*5V^-Ct)M. Kawamura^)t;iJ;«9 g 
#6^1g^(i:iPt3^iB^!j (Autonomously replicating sequence TARS irBg- 

i-) *Dj;U^^ir>-hnyTia^J (J^TCEN^B&i-) ^'^tPi^^«^Kfem<?)i^H^J^ ( 

Transformation ability : SlTTRAtV^ir) ^^^.tH^tl (##fP:iCfi^l4#M) . T 
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— ^yv-=x-~^<D^^Txmtitf:m^^mm.^M^ir^^t^^^(btiX\^^o Mtc 

-CO-3HH) (^^^(^^M^fe^file • JJeJl^^feSV ^ f*y/W/kT/V;^; (n-T/Vtll^) 

tt^bT-h5>/^5lii^^*b-CV ^^ti^mK.^J:^ \ —Mtl^XP (3HB-co-3HH) (D± 
[0024] ^tvi:«SiJt;i, ^^^—\z.PYiK^mcm^'t^WMW^=i'(Dm'^=^^vY^<^%M 
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(Dm^^^^tj-^^^—i^. i¥m:±<Dmm^. mm^(DmA^j}m. mw'C(D^m 



[0026] ^^x\ ±m(7)mm^^m\.x. ^^^^f^^^^-^/i^h—^K^^^xpHA^m^m-^ 

[0027] Sic, — |S61jti:^J^y^^^/KD^^A^Si^tt^;tJPX'|4iC^#/^^#^-^X.^^^^5 



[0028] ^fc. PHAS^;g;^(DWa(^7tist)t-i*PHA'a-^(-l^^-r^^^iHS^(D0#:rt 



wo 2005/085415 



10 



PCT/JP2005/003589 



[0029] #f^JCfi^l : #^BS62-74287<2^IB 

Jems : ia^^^^99/04014^/-?^^:7^5/h 

#lf JCm5 : #^2002-209574-^<2^^ 
#fF:iCm6 : BS5 7-1 50393-^^^ 
#WJCm7 : #^BS59-220192-^^# 
#fP:S:m8 : #5g^5-93049-^<2^^ 
#f^Jcm9:#^^7-265065^^fg 

#fFJCmiO : #^¥10-108682<2^# 
#fFJcmil : WO00/43523-^^^^:71x5/^ 
##f^^ml:Wolf K. |g Nonconventional Yeasts in Biotechnology. A 

Handbook^ Springei— Verlag^ Berlin (1996) p4 11-580) 
##fP:5:m2:Kawai S. Agric. Biol. Chem. . 55:59-65(1991) 
##fF^m3:Takagi ^,J. Gen. Appl. Microbiol. , 31:267-275(1985) 
##fF:5:m4 : Ohama T. Nucleic Acid Res. . 21:40394045(1993) 
##f^JCife5:M. Lemoigne, Ann. Inst. Pasteur, 39, 144(1925) 
##fFJcm6:Y. Doi, S. Kitamura, H. Abe, Macromolecules, 28, 4822-4 
823(1995) 

##fF:iCm7:T. Fukui, Y. Doi, J. Bacteriol, vol. 179, No. 15, 4821-4830 
(1997) 

#^fFJCm8:T. Fukui^, Appl. Microbiol. Biotecnol. 49, 333(1998) 
##fFJCm9 : Microbiology, vol. 142, ppll69-1180(1996) 



wo 2005/085415 



11 



PCT/JP2005/003589 



##fP:5:ifelO:Poirier Y. Appl. Microbiol. BiotecnoL 67, 5254-5260 ( 
2001) 

##fF:5:ifell:Breuer U. Macromol. Biossci. , 2, pp380-386 (2002) 
##W:^Sfel2:Poirier Y. FEMS Microbiology Lett. , vol. 207, pp97 
-102(2002) 

##fF^j|^13:{b'^^^i^, vol. 38, No9, 614(2000) 
##fPJCfifel4:M. Kawamura, et al. , Gene, vol. 24, 157, (1983) 
##fF:5:gfel5:M. Ohkuma, et al. , Mol. Gen. Genet. , vol. 249, 447, (19 
95) 

#^#ff JCi^l6:S. M. Park, et al. , Yeast, vol. 13, 21(1997) 
##fP:iCfifel7:M. Ohokuma, et al. , DNA and Cell Biology, vol. 14, 16 
3, (1995) 

##fF:5:g^l8:7tc«b. 2002^ S ^mm^h^±^mmmWM. Pl91 
##f^JCi^l9:K. Kondo, et al. , Nat. Biotechnol. , vol. 15, pp453-457( 
1997) 

##l^^fi^20 : Sim S.J. Nature Biotechnology, vol. 15, pp63-67(19 
97) 

##W:i:fife21:Gerngross T. U. , Martin D. P. , Proc. Natl. Acad. Sci. U 
SA, vol. 92, pp6279-6283(1995) 

o 

«9. ^^Mi^^^^Mtlfcmi^^^ir^P (3HB-CO-3HH) m(^^]}^:^T/^^WB^ 
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[0031] :^mm^mu. ±mmm^m^ir^<mMM^^mi^fcw^. mi^^m-mK.(D^ 

i^^K'^j^^^^(EC6. 3. 2. 6) Ki-^DNACADElitfs^) . t;^^v^y— /V 

h-T5:yh^^;^73i^— g^(EC2. 6. l. 9)^=1— Ki~^DNA(HIS5jt 
. RXJ^:tti^i>l^-5'-:^:^'7^—hT^:fy^^yi^^iy^—:^(EC4. 1. 1. 23) ^=1 

^ mmmm^^mmm<DmMm^^^>T^4^^ • -^/vh— i^oadei stf^^^s^^ 

M*(^CHAlJ;'9iiMt^;^5fttL'CV^:5^i^5Mej;5^tc$ti.-CV^;5ACl6ttil^^-efc 

i:lll&fBl-^)^TirhT-fe^/P'CoAag7n^^it^^(ECl. 1. 1. 36) (UT^phhBt 

— h(ii>CT^ 3HB^|ll&fB-r§)^3-tKn^^>-^^i^y^— h(^T^ SHH^Bg-fB-r^) 
^cD2^^^kM-^^°y^^7^/^(J^T^ P (3HB-CO-3HH) tmOr^) ^^Ji^m^ 

URA3 jtfe^^>6S«$ tl^/c^ft ; HIS 5DNAm}ft(Dm N J;«9 . 

A3m^^tHis5mu^7!)^^K^m^fifcmmKmir^o 
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]^T. P (3HB-CO-3HH) tmmir^) ^^^-T^^^-efeS/i^y tKn=¥i/T/^;^^ 

^(ECl. 1. 1. 36) (J^T. phbB^|ll§fEi-^)^.^f^b<(«m¥Abfc^Bl?f^® 

V ^T. P (3HB-CO-3HH) ^^^m^^Mi-^^tK^^l^fCo 

mM:ff^'c^^ tmmi^.^v ^i;:^^^/^^^^ iz.m ^-r^mm^^MmmAi^t:!^ 

[0035] irfj:ihh. mr.<D:^mmit. ^])ii}'^^^-yT/v^:ym^0MmiA^^tT'^hT'^ 
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[0036] ^T^:^mmi^o\^xmmi^nmir^o 

HIS SDNAif >t t (Dm 1^ 6^|ai^X. t;i J; J9 . ^fe#:DNAOHIS 5 jte^;dSfigt^$ tl. 

ADE 1 DNAif >H">&tJ^^URA3DNAif ^(O^ 111 }^ J; 9 . ^-fe#:DNA(D A 

DEljtf^^^t>^URA33tf^^^S^^$tl.fcT7'^^>'At;^^!>^^>/V^5j^tt<Z)jt^^ 

ADElDNAifK"&tJ^^HIS5DNAif>ti:(^tB l^6^|ai^X.tCj;i9, ^-fe^DNACOA 
DEl»^^^t>'HIS5afe^/6Sfig^$tl./cT7^'::^^&t;?l::;^^v^^^^tt(Dite 

URA3DNAifK'S.U^HIS5DNA|lf>T'i:(Dffi IIl6^|a^;t . ^'fe#:DNA<DU 
RA3»f^^^OTlS5»^^^S^^$tL/c!>^v//VAt^t;^^v^^^^'l4(Djt<^^ 

ADElDNAif>t . URA3r>NAWx)^RXfUlS5DNAWr)T't(Dm\^^^M^K.lCX'0 
> ^fe#:DNA<DADEl^t^^^^ URA3m.U^RXJ^liIS5m.^^7!)^^m^tlfcTT^ 
!^7^v^/VAt/t^^v?>^^^'l4(Djt^^fi^«^#o 

[0037] ^|^e^^^;ttCj;;5ADEljt'g^, URA3jt'g^^, HIS5jte^(D1i^^^fT5^» 
i^(^#{^0iJIS(i/^<, m*OWIt^l@(#"!lx.mFO. ATCC#) K^U^tlX^^^m 

^^^T^^^^m (CandidaM). i^^^^'^^^M(ClavisporaM)^ ^y:7°h35/ 
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(CryptococcusM) X T-^'^]):^'^4'^^M(DeharyomycesM) ^ 
(LodderomycesM) ^ y^hi^^^=i^4TM (MetschnikowiaM) ^ t'^^^TM (Pic 
hiaM)^ l^H^XTKUT^Vl^^-^MCRhodosporidiumM). nKh/V^M (RhodotorxilaM) 
^ ;^/jNy^V^^7^JS (SporidiobolusM) ^ :^T'7 T (Stephanoascus 
M) ^ ^n^^rm, (YarrowiaM) ^(O^^^m.Wi^^^hii^'^^^o 

[0038] dr-^^^v^^M^^ff -eti^ #^-^l:^-^^b;!K^^^ftJ3g#<o»^t:t^;^;6Si^v^;^-e. aiw 

cans®,, ancudensis®^ atmosphaerica®^ azyma®^ bertae®^ blankii®,, bu 
tyri®^ conglobata®^ dendronema®^ ergastensis®^ fluviatilis®^ friedrich 
gropengiesseritt^ haemuloniiS^ incommunis^^ insectrum®^ laureli 
ae®^ maltosa®^ melibiosica®^ membranifaciens®^ me s enteric a® ^ natal 
ensis®,. oregonensis®^ palmioleophila®^ parapsilosis®^ psudointermedia 
®^ quercitrusa®^ rhagii®^ rugosa®^ saitoana®^ sake®^ schatavii®^ seq 
uanensis®^ shehatae®^ sorbophila®^ tropicalis®^ valdiviana®^ viswanat 

Z.fK.hCDWD^'^i'^. ^mM.\\:J^M^^MUh\Jt±.^(DmWMM.-^. albicanstt^ 
i!M^.e«9^^ttd5iftV ^Z-hii^h. #tC->'/Vh— i^ (maltosa) a;OW*bV 
[0039] ^fc. ;2^^5^(DADE1, URA3, HIS53tfe^«S^tt(Df^^^ Ij/B i-ML-C 

PERM BP-7366(D^|t#-^-C\ ¥^12^11^ 15 0#it-C\ 0;^H^i^mo< 
P-19435, ^te 0 ¥^15^7^ 18 0), 
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HIS 5 jt'fe^fiS^^»-efe-5dr-r >'^V^' • -^/^h—^CH-m (^ffi#-^FERM P 
-19434. 0 ^)^15^7M 18 0). 

ADEl&TJ«URA3jt'fe^lS;^^ft-efc'5=ar-\'^-7'V^^- -^/Vh— i^UA-354^5fe 
te^^FKRM P-19436. ^ft 0 ^)^15^7M 18 0). 

ADElAtJ^HIS5itfe^fiS^^#-efe^^-Y>'y'V^— ^/Vh— i^AH-I5^(S:fe 
#-^FERM P-19433. ^te0^J?^15^7^ 18 0). 

#-^FERM P-1 9545. ^1^0 sp^l 5^10^ 1 0). 

-71^(^|^#-^FERM BP-10205. ^teU^^15^8M 15 0). 

[0040] ^^-e. ^m^mM^ti^. DNA(Dm.mnm7!)mu<Dmmxnm\:^mm (nmnm 

[0041] ADEljt^^^}*. y'v^—^—'mi^^^t^5'4¥mwmi^. ^::^yi^]}y^-y/vr^M 

/^-i^^^>y;^/^7K^i^^K'a'i?fe^*(EC6. 3. 2. 6)^=t— Ki-^IM^. M 

^iT'-^/l^h— i^(Z)ADEljt'fe^(50i&^@a^lJ{iGenBank:D00855(^<2^^$tT.'CV^ 

-So 

[0042] URA3it^^^{* . i?'— fj^^-^tf 5 ' #aSI^|g^^. :t v?>'-5 ' 

h-r;(7/v^'=^ixi/— >?.(EC4. 1. 1. 23)^=t— Ki-^-^*^. Mt;?f;ii5'— 5:^— ^ 
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[0043] Hissjt'lS^^^t*^ :fvi^—^—Ui^^^ts5'4¥MWiU^. t;^^v?y— /k-^;^^ 
ai— h-T5:yh^^><.7ai9— g^(EC2. 6. 1. 9)^=1— Ki-^IM^^^ gfet)«tc^— 5:^— 

(DHISSitfe^CO^^Sga^lJ JiGenBank : XI 73 10 ^tuTV 
URA3DNAifK-^f*^ ^^i^ltBJiSl^-e^^#:_h(DURA3it^^i:ffi|^6^|M.|^X. 

^^:z.ir^tti^'x:^ . j;oTURA3it^^^^fi^^'e^^DNA^^bTV 

HIS5DNAif>t^{*^ ^^i^lfflJi^P^-l?^^#: Jic^HISSit^H^^ffi iKie^m^X.^ 



[0045] ^{d. ^^§a<Z)?i 



[0046] mW&i^^tii. !t^^S<:D^^#:_h}i#?ib-CVN^jt^^Xf*^<^— ^PcDDNA 



[0048] m^. ^mm<Dm.'^^mmm!>i^(7)i 



[0049] mB^mmmmti-i. m^^i^i^xoxmrn^n^mv: m'^^mm.m ^'^mm(Dm 
mmmm'^^mmmxhr)^mmmm:^^m^mm:p^xmmm\^^mm.i-^^tKx 

[0050] PHAi:(i. Jj^yfcKn^^>T7V;&y3i— h(Z)|Bg--e^«9. 3-}l}^^ti^iyT/P^>m.CO^ 
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y t Kn^^^T/v;^; ^-^-^^^m itfe^^^-r o 

[0051] ^Tt-> ADEl, URA3, HIS5iHS^«^^^(Df^M;^&, ^^^tttCj;^^°y:3^;?^ 
(1) URASMB^^MW. URA3 • ADEljt^^5S^^(Df^$i;^?i 

'g^5S^^5^^*LV^(Nickoloff J. A. H Methods in Molecular Biology, 
47:291-302(1995), Humana Press Inc. , Totowa, NJ) )„ ffil^S^li-i^X. 

[0052] ^ffli-^URA3DNAif>tf*. ii^. itfe^^rtf|5(Dg|S^DNA^|^*b. ao/ciM 

5>-efct). Aog^m!l§^-J;«9URA3^m^Stt^5IHI^b7:ev^;g$<DDNA-efe;5o - 

[0053] ^tVbDNAP^>i-f*> mK.lt. PCRW: (^]) P^y—'^MmRit-Wd ^^ ^l^^—d^h(D 

mmmmi^x^mmi^mm'^mi^xoxmmx^^o 

■So 
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[0054] URASit^^Ji, ^^l^T'^^^"^/^\—^m'&i^^i^2m^±^^^^^t^^^m 

[0056] 3i;t-^ jt^^^C>Mi^i;i, hisGitfe^^P^>i-(i^/^^^^^ATP phosp 

horibosyl transferaseit'^^(D8(f>H'^ :i»it'fe^®f>t^'^tf:^^^5:KpNKY10 
09}*ATCCJ;«9 BTIfe (ATCC : 87624) ) ^^fX.^fhWT^^'^^h'^ . itfe^fiS 

#^(Alani# Genetics, 116:541-545(1987))o ^(^J^^f^S^*^— jt-^ 

^(D^^feMv ^Sfi^^if^t t^#t^$iJPm^K. Ji- Tl)ftt^^ 

[0057] if-^mXl^. 3aS<^URA3|g^>fBDNA^ffiV^fCo 

URA3fig;^fflDNA-l fi, |t)220bp<Z)URA3^^^=i— Ki-6DNAif>H'^l^^b 
^ 5 ' #J^350bpDNAif>i"^3 ' 'fIlJ^460bp(DDNAifM"^3iS I^L^cDNA-Cfc^ (HI 
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[0058] URA3fiS;^fflDNA-2{i, URA3|S;^^DNA-l(D|^^$tl/fcURA3DNAe|lf>t 

a)(^@a^'J^b-C. ADElJt^S^(O5'7fei^f|5^*^630bp^ffiV^^^iib. ADEl 
^^^(DTiJftf-^ii^bTV ^§ (El 1) o 

[0059] ^mmicm\^^DNAm)T-i^. —m&ofj:^^^—±{cmmir^^t^^^'c^^o 

;2|s:^8^i;ijoV^-r{ipUC-Nx^ffiV^-CfTo/Co pUC-Nx}*, pUC19(Sambrook 
h, Molecular cloning:A Laboratory Manual^ Second Edition 1. 13^ 
Cold Spring Harbor Laboratory Press (1989) )(DEcoRI^HindIII<Df-^h 

pUC119-URA3(Ohkuma M. Curr. Genet. , 23: 205-210(1993)) J: «9 
. PCR^fflV^TURA35lfe^CQ5''^MlJi3''^RlJ^SlJ>^r Ki^^l^. pUC-NxtdlE^i*«^ 
L. URA3^^fflDNA-l^-a-t?^i^i5?— ^f^Mb^Co 

XUKA3mm^DNA-2^^t^^^3'-~^i'^MLn 

^K. ^(D^i^i^—^(DADErAU'^3'Mmz., PCRKX<0i^^l.fcADE15' M 

fP^sa?ij^630bp^# Ai-^^^t-j;«9. ■^—^—mi^^^^-^>^mf<^uRA3m 
mr>NA-3^t?-<i^^—^^i^m:^titio 
[0060] mmmuNA^^t^^^^—i^m^^fj^^mM. '^[i;tf^Mio9^DH5 a Kmxi.. 

(Sambrook^lg,, Molecular cloning: A Laboratory ManuaU Sec 
ond Edition 1. 42— 1. 47^ Cold Spring Harbor Laboratory Press (198 
9))o ^fc. T/V;^;y?i#^ffiV^-Ct>Rrt^-efe^(Brinbioim H. C. , ^ Nucleic 
Acids Res. 7: 1513-1523 (1979)) „ rf^lS^^:7'^^5:KWM=¥5/^#^fflV^-C^> 
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gi M. BacterioU 167:551-5(1986)). S^-^Vl^^^&CKasuske A. # 

Yeast 8: 691-697 (1992) );aS^e)tl.TV>^;^S^ 

San Diego, CA USA) ELECTRO CELL MANIPULATOR 600^ffi 

\^fCo^^^-yhlt.BIO MEDICAL CORPORATION CO. LTD (Tokyo Jap 

an)M<^BM6200(2mm gap blue cap)^fflV^7to 

AC 1 'O =3 URASfiS^ffl DNA-2^# 

^ Ty^'^^^^-a-^/c^V ^itJfi-eJ0#b. m?i.i~^=3i3-— g^(^URA3jt^^(^A 

[0062] g e^iHS^M«cD;^^y— #e>ttfc=in^— ;0^^>. PCR?iWy^5/^i^ 

ifV^M'7"y:^'Vif—v'3^^&(Sambrook#li. Molecular cloning: A Laborat 
ory Manual, Second Edition 9. 31—9. 57, Cold Spring Harbor Labor 
atory Press (1989) ) KX<O^Mi K^r^^t^^X^^o PCRmXi^. URASitfe^C) 

itm^ttSo ^mmxn. ^ikbpi:2kbp(DDNA/^^/K;as^m$ttfco v^^i.. it^ 
mm^m^^^xpcRm^n^^tK^'o.mmir^^t^^mM^o 

[0063] URASite^fi, -^/^h— i^^^#:(-2j®J^_h#li1-^^^;6Si^iil$ 
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Fluoro-Orotic-Acid) (D Jt#T'C^ WbT<^=i ^SrigJ'^i-^^^'ejS^^tb 
;^^B>g^-*5V^-r{*t^^#(D^&^ffiV^fCo IP-^. URA3fi^«ffiDNA-2^?f^®^ 
^LTT^^^>-#^5ittti:/^o/c*t^URA3WfflDNA-l^«^agAb'C^>5— 

^^lU^—^m^ir^^t'V. TT'^^^^^tt^^S^tt-e^^o ADElDNAif^i"^ 
fflV^:5i^^>'e^-5(#li2002-209574-^<2^^)o ■^<^#^ 2j@ g (DURA3ite^ 

it.-^4:^i^^>M^(Snow R. Nature 211 : 206-207 (1966)) ^iq^fitl.^^ 

{cmwu 3o°c-e2 0 mus.^mir^t. ^^=ivi:^—dmhth^o 
[0065] n^fifcT^^^^^^M'\±m^. pcRmicx'ommi-^wmM^o ura3M^^(d 
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[0068] nhtlfcTT':=-lymMi^Wi^. PCRmm^X^Mmir^WmM^o URA3jt^^ 
E litfe^^ADE 1 if >t jt^^(0#A$tl/fc±i^$(^DNA^^>-K^jk^^^toUR 

3t'fe^<50^#§(DDNAi:j^^^i^oURA3jt'g^(DA#$(DDNAtiADEljt'g 

^^if>i-C)^t$^;(jnx.fci^-rXC>DNA^^^Kt>;0S^m$tl.'5o ^(D^P^T-ADEIA 
t)^'URA3it^S^«S^^^Sf^^$tT.^^ 

[0069] (2) HlSdMU^^M^. HISS • ADEl jt'fe^fiS^ttC>#M;^^fe 

>^V^MlS5jt'fe^}i. pUC119-HIS5(Hikiji. Cxarr. Genet. . 16:261-2 
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iC*DV>TJ*. HIS5ile^(D5''^Ilmt>^3'i|lJ(D|^500bp<DDNAif>t^fflV^fc^5^ # 
[0070] _hfBit{^^^AC16*tcm^#Ab. #^ttfcTT'^^#S5i^ttttJ:'9HIS5jt{H 

[0071] (3) URA3 •HIS5Jt'fe^^;K^^ URA3 -HISS • ADElat'fe^fiS;KW<^f^^^& 
(l)-e#bttfcURA3-ADEllS^*^7ciibT. (2) f;ite^cD;^?i-C\ URA3-HI 
S5it^^^|g^t5fe, ^U?URA3 -HISS • ADElit'fe^^flg^^?fe^^^Mt-§-^/5^m* 

[0072] (4)ite^figt^|5^(;iJ;:5M®ite^^m 

o 
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f)^'^]}>l:iMWi^tl^tlib (Ohama T. Nucleic Acid Res. , 21 : 4039404 
5 (1993)) . Al§«S*lacZit^^;5\ ??&tt^#o )3 ;^f9^h^^i5'''— if i^l^lR^n 
^cCV ^ (Sugiyama H. Yeast ll:43-52(1995))o ^<5C)J;5tilMtt5t'fe^^^ 

-^(JX-f^Wolf K. li Nonconventional Yeasts in Biotechn 
ology. (Dcti(7)Mauersberger S. Candida maltosa p524— 527^## 

K\^xnx.i'£§,\\ 

[0075] ;^^pJ(D0*Lv^^^i?l^ffi-ef^. m.'m^^mmmt\^x^^m^^})^^'T/]^y^^^ 
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[0076] ^v^:^T/^^m^m-^ir^mmi&^^t\^xiimcm&^fif<^\^-^>. rm—^^i 

3HH) (0'^^(^M^i-^^^jtfe^-efc^^^;5SJ;«9^f *LV \ 
[0077] litl] 

R 



HO — CH — CHa— C — OH ( ^ ) 



O 



[0078] [{1^2] 



CHs 



HO — CH — CHg— C — OH / o ^ 

O 



[0079] [{1:3] 



HO — CH — CH2— C — OH ( 3 ) 



O 

[0081] ^fc. ^yi<]}^:^T/i^^}immi&^^t^i^. yi<]}^:^T/i^^)^(DmMt:^.^^ (R) -3 

tKndrv/Tiy/l— CoAiC^^i-^S (R) ^^M&^^/^/l—CoAtiK^iS'— if (Fukui 
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T. FEMS Microbiology Letters, 170:69-75(1999), #^^10-108 

682-^^#) Tir^/V-CoA^na^[:b-C3-tKn^v/:/^y/V-CoA^'^^i- 
-5 )3 ^h'^:t9—'^. NADPH^fe^-l^y^i^^— If it'fe^ (Peoples OP#, J. Biol 
. Chem. 264: 15298-15303 (1989))^;aS#ifbtl/§o MtC, 3-<^hT->/V-Co 
A-Tv'/V=3r-YyT— T^Ht^^^Mtc^^ (Taguchi K. FEMS Microbiology 
Letters, 176:183-190(1999) ^ffi V ^^^^t^^ffi "Cfc^o 

[0082] :^^mXi^. T^i3^-:h;??..dr-Ylf^S5t5<^phaC(#||^10-108682<2^^, Fukui 
T. FEMS Microbiology Letters, 170:69-75(1999)) ^, ^/V^h^T- 
j3.w-hn:77' S 5teC)phbB (GenBank : J04987) ^ffl V ^fCo 
[0083] T^ti^-:^;^-^-Vt^^^S5fe<Z)phaC^=f— Ki~^itfe^^, ^-^-^^T^Vi^^-^'-^/^h— 1^ 

/-?9=¥V^-fey^icMi^i-§J;5 fC'fti^LfcDNA(phaCacl49NS) (Dife^ga^lJ^gE 
T • hP^T ^>fe<^phbB^:3— Ki'^ot'fe^^, ^-t^T^Vi^^^ * "^/H— 

(DT^/mm^U^h)^^ r (iry^/T^^^/v;^7^-i'^)-(y v^^/T/v^^^/t;^ 

;^-e, MK.it. (iry^/T9^^/v^;^7"-r^)^{i-fey^, T^^^x(*iy-:^7"-r^^(D 
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V ^-f tb^^'CfeS^V ^^^t^M^ir^ (WO03/033707) o 

mx.it. mm^^^mmt\^xm\^^^m^ia-i. ^ti^—i^—ti.x\t. ^^^^^^^ 

•-^7kh— ^-(DALKlit'lS^ (GenBank:D00481)(D:7°n^— iJ'— ALKlp(WO0 
1/88144) . ALK2jtfe^ (GenBank:X55881) <Z)>^n^—i5i'—ALK2p#^ffl 

n^—^—Umh. 2002^ e^mS^b^^^ffia^B^.P 191) (ga?ij#^4) 

^fiJffl«^^ti-e#§o ^fc. ^—^^—^—}i\^X\i,. ^^-~y^A^'^?vY^^(DA 

LKlit'fe^<^i57— 5:^— ALKlt (WO01/'88144) #^fflV 

^vY—^xwrn-rmmx^^i-i. io^L<(iiiM(Dits;os^^. em^t// 
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ADE 1 mB^m^mm -r ^ w t^-efcSo ^ dn a 4^(D^m;^-feiyh<^^t- 



[0090] —Mtl.Xl~i. (1) iitBi!c<^URA3jtfe^5S^iiffl V ^^cURA3fl^^ffiDNA-l 4^ 

^if A^-&^DNA^{tM-r^-i:^^^-e^^o jHS^(DeSA?i^b-C{*. (1) fctfiife<Z) 

[0091] :$:mm<D-mm-i. mwc(Dm^'^—:^—^mmvx. MM^mir^^tizx'o . 
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[0092] :^])^:^'T/^^^ m ^ir^mm^mm^-^^yh-cnm^m^nfcmm^mmir^ 
[0093] :$:mm<D»^i.\^^MmtL-xu^ ^^M^bT. mmM. m&^mm. T/^=^-/^^m^ 

^t^^iy^^ "ftii^^. :^w^^^ yy— /v^. 



[0094] mmutvxn. m:^i~£T:y^^T . mtT>-^^^j>.. m^T^^^^^j^. v^mr 



^(Dm<Dmm9^mmti.xn. m:k.i-£. ^^^r^i^^ r^^i^. ^^-y. 7°ny 



[0095] yi<])^^y'JV(Dmi^^^ib(DmiUn^<(D:)j^Mma^thX\^ (C*5V ^-C^i. 
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[0097] ^tc^^<D;^^0j-efe§. mmMmmM^mm^-:>\^^xi^^^o 
(i)^^ 

W(D^ummmK.mFO^ atcc#) ^cWl^$tl.Tv^-5^ft%^^tffli-;5ii:;^|S-e 

(Candida^) ^ (ClavisporaM) > :^y:/h=ivx;^7;:;^^ (Cryptococ 

cusM) % T^-^'^V^'^^ "fe^M (DebaryomycesM) n n*^^ "fe^M (Lodderomyc 
esM) . t°=3rTM (PichiaM) . nKh/V^M (RhodotorxolaM) ^ ^^J^Ky-r'V^^^^^^^M ( 
SporidiobolusM) > ^^7TyT;^;*;^M (StephanoascusM) ^ ■^t^l^^-l'TM (Yarr 
owiaM) ^.C^^C>^#^^ffli-^^i:d^-et§o 
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ct3-et>, mMM&^m^^<^U^^hWi^'^^^h—^ (maltosa) U^W 

[0100] v^^i^m^h. mx.it. ^m^M^^m^-r^mu^^m^-r—^—M'&i^tvx 
m\^^^m^it. ^<Dm^'^—:ti—mm^tmm(Di'fm^ir^. ^^^^^M^-r^m 

li^-^m^^h^o ^mm(DmMmi^^^^xit. ^m^^m^^^M^^^m^^mv^tc 



[0101] :^^m(DmMMX^\^fc. ADEl. liIS5RXfURA3M.'^^i^mWXh^^^>^ 
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#t^_hiB^^tc:j3v^-c. mmm^Mmm^n^m. ^m^Mi^^(7)mm^^m^ 

[0102] (II) PUA-^)j^mMl&B^tr±hT±^/l-CoAm7cm^1&^^ 

b< . _htB^ (2) -e^$tb§3-tKn^:Xgg^^_htB^ (3) -e^^tbSS-tKn^e-^^ 

^^>mt^^m-B-i^x^^^^m^^])^^T/]^p ohb-co-shh) (D^j^mmm. 

-fehTir^/V-CoA^jl^L. (R) -3-t:Kn=3rv^:/^y/^-CoA^-^^i-^|g'l4^* 
UTV^'5^^itfe^-e*>tVfiJ;<. -Nx-fi. ^/^;7?.h^T-^— hn:7r(GenBank:A 
AA21973). iX^— K^-:h;^sp. 61-3 (GenBank:T44361) . X— i5'"'n3^T-75:<5^~ 
9 (GenBank:P23238) , T/V;(7yv?ji^>«^'7i5'>^SH-69 (GenBank: AAB6578 

(R) -3-tKn=¥i^T>^/V-CoAtC^i^i-:5 (R) #:#M6^^/^/^-Co 
AtK^iJ^— if (Fukui T. FEMS Microbiology Letters, 170: 69-75 (19 
99). #^5pio-l08682-^<2^#)'^, T±^/V-CoA^r.Mit\^X3-\i\^^vi^iyy' 
^])/l^-CoA^^j^ir^ ^^h^:t'7—'^ (Peoples OP^.J. Biol. Chem. 264: 
15298-15303 (1989) ) . 3-^hT-y/^-CoA-Tiy/V^^]}T—^viy^4>M7C0 
^it-fe^ (Taguchi K. FEMS Microbiology Letters, 176: 183-190(1 
999)fj:t^7!)^mfhtl^o (R)-3-tKndrv'-^dri^y^/V-CoA^'^^i-6?S 
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[0104] PHA-^^MMM^^ (phaC) i:T-fehT-fe^/^-CoA51^^^5tfe^ ( 

phbB) ^ IrI Bt V ^;5tJ (D-tr$)5o 

T. FEMS Microbiology Letters, 170:69-75(1999)) i:9l3;^h^T':3. 
— hP^T S 5l5(DphbB (GenBank :J04987) ^ffi V ^^^t/b^-X:^^ JifEphaC^bT 

^*^M#:^=^^K-r§t)^0;^lW*b<. _htBphbB^b-Cf^. ia^iJ#-^6-e^$tv5T^ 

[0105] (D;^^8gT?_b}7gLfcJ:5t-. =3f-^:/^v^-.-^/n.— i^^^^i:b-CM«a 

[0106] PHA-a-^^^it^^f*. T^/mmm^^^u mm^i^-MMwrn^-m^'M^ 

^e^tL-CV #ic5^^ii^bX^6^^?3fe (#^2002-199890-^<2^ 

^X'0^^/b^\^±ir^^t:^^mM^tlX\^^(T. Kichise# Appl. Environ. Micr 
obiol. 68, 2411— 2419(2002), AmaraA. A. # Appl. Microbiol. Biotechn 
ol. 59, 477-482 (2002) )o 

^m^J:T^/m^m^'W^ir^:^th. m:k.ity'vi^yM>Shrike (#^2001-18483 
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(a) Asn-149^Ser 

(b) Asp-171^Gly 

(c) Phe-246^Ser^/c{*Gln 

(d) Tyr-318^Ala 

(e) Ile-320^Ser, Ala^/cfiVal 

(f) Leu-350^Val 

(g) Phe-353^Thr, Ser^fcfiHis 

(h) Phe-518^Ile 

[0108] M^lt. rAsn-149j^V^5(0{*, Sa^lJ#^5(Z)T5:y^Sa^lJti*5V^T149# 

[0109] phaC. phbBi:bT}*. |I^O;2^^K-e^!l^bfcia^(J#-^2. 3(^tjO;05^(f 

[0110] phaC, phhB^mMM^W (i^'1'hyV^^ cytosol) -C^m^-^^J^-a-^-fi-t^^^ffl 
^^t>-e^^ (WO03/033707)o 

phaC, phbB^^/V:^^ixy— i^t;iMl^$ii:§:^?feb-Cf*. |l^(D;2|s:^^-etB^b 

[01 1 1] ^fc. N^#jfttc#i^i-§9o<DT^y^SB^ij r (T/v=¥^^^/'y v'^^) (n-r^x^//^ 

[0112] 3£t-^ 5:h=i:/KyT-ephaC, phbB;6S^Ji.i--2)j;5f-> :itl/^(^jt^^^5:h=i^KyT 
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1=1 



^ 



[0113] ^thh. i^^hyw^ ^/v:t^iyy—M., ^h=^:y}^^]}TKm\^ir^X^i^^$Y^tifcmU 

^l^^mxm^^^^thX^^;^^. ILm&.±^^^^^^thX^^o phaC. phbB^b 
[01 14] (III) jtfH^^5i.;^-feiyh 

^ mm:xmmir^y°ti^—^—Rw—^^-—^—^mm^rix\^ ^^^^ w^uv \ 



mxhmm x^^o zfn^—^— \axm)^^ ii^m^=ff (^^m^ w \^ 



[0116] ^fc. ^5?— i:b-C{*=3r-^^T'Vi5^' • "^/Vh— 1^0ALKlit^^(^^5?— 

— ALKlt(WO01/88144)#^^V^^^^;5S-e^:5o _htB7°n^— ^J?— ^t)? 
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^^mmi^m^xn. ±m-y'^^—^—. ^—^^—^—d^. ^^^T^^^^rnxmrn-r 

[0117] ^^^CD^^LV >?1^M(^*dV ^T. _h|B:/n^— ^/l-:^driyyw-^gg[^,;y^ 
— i^ie[Fav^i5^'-:^/v^='— K-r^DNA/5S#;!jn$ttfcT-fehTir^/kCoAaS7n^^at 

e^^03' T^^-^ -^tb-etbiSl^^tb^ (WO03/033707)o 
[0119] (IV) 

o 
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^\ S RTt^/^pUTUl (M. Ohkxima, et 

alj. Biol. Chem. , vol. 273, 3948-3953(1998)) f£t^CO^^i^—fplC^^:b 

[0121] mm^^iyh^m^m^WAir^jjm^m^^^m^u. mK.it. mmms.mK.7!)m 
^x:h<>xhmB^mm<D^hnfcjmmmM(Dm^i^m'm^nm^mmi-^^ 
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[0124] m'm^mAmr>NA^<DmU'^—:h—mB^t\^xn. ±^(Dx^iz.^mMM^^ 

U'^—:ifj—mm^tL^xHis5mm^^WAu uRA3m^^m)^^iiLt(Dm f-ph 
mAmnNA^i'fmir^^t^^x^^o 

@ mmB^mAW<Dy^i^])—=.>^h. m—<^^^mtmm<D:fjmxn^:^t7!)^x^ 

•So 

[0128] _hlBO^&^ffl V ^T. vhaCm^^'^-yhRXIvhhBmm.:fy'^^yh(DmA^ B 6^^^ 
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[0129] :^mm<Dmmm'cm\^^fc^m^m^Mi^mB^mmw^mmir^iXi^'oi,^. mi^ 

jft'lS^^AfflDNAf^Mi-^^^ti-e^^ (Alani^ Genetics. 116: 541-545 (1 
987))o 

[0130] ;2|C^8^-ri#^)tl^/c4<y^;^7^/^^g^(D10'efc^CM313-X2B% (Sfe#-^:FE 

RM BP-08622) f*. 2004^^2.^ 13 e#-e. m^nwMxmM.^^u-^^'^wx 
[0131] (y)WR'^—^—(Dmm.:^m 

n-^^^i^T^^^ • -^/vv—^x^^^ mmM^^'m^tKxy) . ^adei jte 

^l^MM^^^n^m^. ADEljt'g^^StJ?^^-^— ;^-jt^T-i:bTffi V 

itte^^^fflV^;5^^/05-e#. '^(Jx.fiADEljt^^^, URASjte^^, HIS5it^^^^ 
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< f*300i&^jaA±-efcS„ fip-^. _bfe(lV) t;ifB^<D. it^^^AffiDNAft^O^JI^ 
§t>(D^S^f ^LV @a^lJ#-^7'e^$tb^:^S@a^"J{*^ Candida maltosaS^fecOtj 

^^-rADElitfe^-efc^J©-^}*. ADElitfe^^fig^-r^.^ttl!IE#:i^K/5S^^ 
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^yiy/\^t5-FOA (5-Fluoro-Orotic-Acid) 0*#T(^i#J^&'e^Wb-C<§=in 
[0133] (Vl):^]}^:^T/P(D!^^=i>hti—Mi: 

'^X.^^LtK^oX. \iVxi^iyr;v^iymm.J^t^:^^m<7)mM^'Mj^X^^. 

[0135] (VIl)j##)ft^ 

[0136] 4^y3^;^7^/KDm^^^e>(D|HliDi{*. #<(D;^^;5S#^$tLT*39. -^yx-fi. ^—(DJfi 
[0137] #^>tL^c4<y^;^7^/KD5>^lf f*. -^(Ix-fi. ^^:^^n^V^^'yym'^mMU,^^kW^}£\^ 
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[0140] mms-m) 
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SD^gifi : 6. 7g/LT5:/^^'^^— ^h^hnv^ai>'^— ;^ (YNB) . 20g/L^Vv=t 

[0141] Mj§M:0. 5g/L^^-^i^^;^iyr>^, 0. Ie^L^M. 0. 4mg/L^T5:^. 0. 4mg 
/iM^W^iyl^. 0. 4mg/L^^^h^>'^;&/Vv^!>-i^. 2mg/L^yv'h— 0. 002 
m.g./l.)f:t^>^ 0. 05mg/L:^it:i^, 0. 07nig/Lfi?t^Mfn\ 0. 01mg/L7jNr> 
0. 01mg/L«^^, O. Olxa&Z'LB^it^V'^J^. 87. 5mg/L!J:^^2;!K^;^; 
yr>A, 12. 5mg/Ly>'^l;:K^2;^;y!^i^, O. lg/L:^{t:;^7/Vv^'^i>^. 20g/Li//V 

^Mi$M(D J^-^ , Mi^m K 1 g/LcD^^T 24mg/L(D T^^^^/^O 

[0142] M2J§it^(l2. 75g/'LilE^T^^^^!>i^. 1. bQ&/UJ>M.2:^M:^V'^J>^. 0. 33g 

A, 0. 41g/L^^-^i?''^^>'>i^-7;^C^Pi^. 0. 4g/L5i^/Vi^!>i^-77K^Pi^. 0 
. 01g/US'fb^(lII)-4;!K^Pi^)t-> 2w/'v%/-^— A:^-r/V'^i&^(-^)lN^bfchl/— 
;?!L3iW7<>-h(lg/mLgE^i^(n) •7^^pi^, 8g/mL^^M|&(lI) •7^^ni^, 6. 4 
g/mL«^-^>^;5;XlI) •47KfPi^. 0. 8g/mL^^^ (II) •5;!KfPi^)0. 45ml/L 

[0143] ^#C>IS#:J##f*. 50ml^li^W> 500ml^ P :7y^=i, 2L^ P 79>^=ifc§V ^{^5: 
^i^^—^MV-'X^f-DfCo SOml^i^W^^^-o-SOOrpm. 500ml^n^y:^=iCO^^ 
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100— llOrpm. 2L^P7^;^=i(DJ^'^90— 100rpm-eSgi:5J#*bfCo I^^US. 

[0144] (aiJRg^^Mffl) 

mmmm^mi^. ?^—^—(Dmmir^Rlt^^W. fe^V^^iSambrook#|g, Molec 
ular cloning: A Laboratory ManuaU Second Edition^ Cold Spring Har 
bor Laboratory Press (1989) i;ifE<c(^;^&t^tt£oTtTofCo 

[0145] mMmi)mw^^^—. ^mmWi^^Rxf-^—:^-~mmm^mmWi^^(Di^m: 

-efc^pUTU-1^. mn^^-8RXJ^9KmM<^:^94'^— (del-sal-5 
, del-sal-3)^>^V^-C. StratageneliMi^^5^i^^^^v^^5'ht-J;«9^ URASjtfH 
^ftIOSaU$!JPS^^i^^h^fiS;Kb/c^i^^— pUTU-delsal^-f^MbfCo ^(DpUT 
U-delsal;6^e>. SalI^Xhol-eURA33t^5^^§]*9mb. tUVfcWr )f ^^XJ^pUT 
U-lOXholi^-f htC#Abfc7°^;=^5:KpUTU-2^f^MbfCo pUTA-1 (WOOl/ 
88144tCtB4fe)_h(DADElit'(S^^. pUTU-2<DXholf-^htCi?n— pU 
TU-2-Ade^f^MbfCo pUTU-lO-^/V^iJ^d— ^^i^^--l'h<DSalIi^^htC, pU 
C119(ii5^i3— ^>^i/$tt-CV^fcHIS5it'fe^^^i3— ^^^i^^b. pUTUl-His^f^ 
^bfCo pUTU-2-Ade<D-x'/V^i^ti— ::::^^i^'i^^h(DSaUi^-f htil, HISSit 

-fe^^iJ^n— c:^>-i/L. pUTU-2-Ade-His^itMb/Co 

[0146] pUC 1 9(D'^/V^i5^n— ::::^>^^^i^-1'^^NotI-Sphl-SalI-XhoI-NheI-SwaI-Eco 
RI^^^Mbfc7'^;^5:KpUC-Nx(Z)SphI-SaU1^^h^C, \JRA3M^^C05' 
^^SSObase^. ga^!j#-^10&U^^lltCfBft(D^9-l'-^— (ura-sph-5, ura-sal- 
3) ^M\^X. :7'9;^^KpUTU-delsalJ;«9iii|iSb^n— ^^^'bfCo ^(D^i^i^?— (DN 
heI-Swali^^h(;i, URA3jtte^^(D3' ^iS^^i^460base5r. iB^!j#-^12^U?l 
3i3:fBSc(D:7°9'l'-^^(ura-nhe-5, ura-swa-3) ^ffiV^T. PCRiilliSb^l^^^^^ 
i^^LfCo ^(DX^Kl^X. URA3fi^^fflDNA-l^'^ti'^^;^5:K^f^Mb/Co 

[0147] ^tC, URA3lS;K^DNA-l^-^t?:7°7;^5:KC)SalI-XhoIf-^hiC. pUTA-l(DA 
DElit^^^:^S^^ ga?IJ#-^14^U?15t;i|Bife<^>^^-l'-^— (ade-sal-5, ade-x 
ho-3) ^ffiV^TPCRjti|iS-#AbT. URA35S;SffiDNA-2^-^tp:7'9^^K^f^ 
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[0148] URA3fi&^ffiDNA-3 (•^— HI^M) ^-a-t?7°^;^^K{*. ADElit'lS^^cOS' 
^^^r^630base^, ia^lJ#-^16^U^17{CfB^<D7°^^-^— (ade-xho-5, ade 
-nhe-3) ^ffiV ^TPCRlfiliMb. URA35g^ffiDNA-2^-^tf:7°^^5:K(7)XhoI-N 

[0149] HIS5fiS^fflDNA(-^— lHl^ii)^'^tp:7°9;^5:K{i. p\JC119\Z.^xi—:^:y^ 
^tbTV ^^HIS5Jte^(D5 ' 7feiiffi§|5^^500base^iB^IJ#:^18^U?19ii|B^(D 
:7°^^-x'— (his-sph-5, his-sal-3)^ffiV^-C. HIS5it^^(Z)3'^Sg|S5>|^]560 
base^SB^!j#-^20AU^2 1 ^^^(DZfy-i'^— (his-nhe-5, his-swa-3) ^ffi V ^ 
URA35K^fflDNA-3^^tf7'^;^5:K<Z)SphI-SalIi^^^, Nhel-Swalf-^h 

[0150] (||Jfe#^j2)AC16;^(OURA3it'fe^lS^ 

AC 1 6|5fe^ 1 Oml(D ;^C^i^ WeYPDJ#J^&-e;^^J##bfCo ^(D ttf J##bfc^»^ 1 

20nilOlM SorbitoU;i^^b. 3lHli5fe#b/Co ;^^tC^#:^lM Sorbitol 0. 5 

ASfi^^ffi DNA-2^'^t?7'^P?.5:K^SphIi:SwaI-e$!j PS^^^SLfcDNA^O. 1 

5/h(;LlM Sorbitol^lmlAtL^ Tki^Tl^F^^tfegb. SD:?"!/— h^;I^V^fCo ffi^b 

A^^fttUbfCo #^tl./c^fe#:DNA5 M gf 3aig(D;^&ScaI, EcoT14I, S 
caI+EcoT14I-eT|j!jPfi^SMSL-C§]ifb. 0. 8%T;^n— ^^Vv-emM^1cli)^fT 
o;fe.o Molecxilar cloning: A Laboratory ManuaU Second Edition 9. 31 
-9. 57, Cold Spring Harbor Laboratory Press (1989) tdt^^oT. ^VV:^i^t> 

^m>^7°n— URA3iHS^rt(Dia?!j-efc^Scal-NdeIif>t(340bp)^. Ge 
nelmage^^y^i^~-^m=^ixh (T-^i/^A^hM) -e^3^;^^bfc^5<D^ffl V >^Co ^M' 
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i-ScaI+EcoT14lMSbfcDNA;55ff/c(^ADElitfH^(=OURA3it'(5^ft'^(7) 
#A^^i~1840bpCOx^^Kt>^i~^^^4RbfCo ro^^fi, ScaI^EcoT14I^a 

DNA^O. 5mg;!jpx.. _htBi:lRl#{^«^^W;^&(^j;^st^^2gA^tf ofco 

(D^yj>>n. iE^IJ#^22^U^^23tCltBi^(D7°9-f-^— ura3-5^ura3-3^^ V ^Tii 

ti^trofci:^^. 7£tt'e-r:/i5^i^h^.euRA3itfe^C)0. 9kbpoiii|iii:#(^iitei- 

^2. 3kbp(DDNA^Sj'||^U^ ftt)'9iiO. 7kbpCDDNA^Sif iJigbfCo @S^IJ#-^24^ 
TJ^^25f;iWB^(^:7°^'l''^— adeY110-5^adeY1670-3^fflV^-Citi|iS^fTofci!i'5) 
, 1. Okbp(DDNA(D^;55if i|iSb/Co ^tT^^cD^^;^^^?, gP^fiL^M^^t^lo g (Z)URA3 

[0152] U-l|5feMV>-C#^)tvfci^n— ^^fflV^T. =i^t°7"^h/teJia^|l9Mb^Co iC> 

^^t°7"^hlHJiS0. InAK. URA3fiS^fflDNA-3^-^tf:/^^^K^aiJIS^I^Sph 

URA3it'fe^(^0. 9kbp(D/^>^K;5S^^^b^ ft^^«9tCURA3lS;K^DNA-3<Df-'l' 



wo 2005/085415 



48 



PCT/JP2005/003589 



[0153] • -^/l^h— i^U-35i^^YPDj#J^filOml-ei^^Jt^b/Co 

^-^tpSD^l/— ^feTJ^tCTT'^^^S.tl^^^^yv^^^'^ti'SD:?'!/— htci/:/y;(;b. T 

yADNA^ttWL, gB^lJ#-^22AU^23t;i|B^<D:/9^-^— ura3-5i!ura3-3^ffi 
V^-CPCRiti|iS^=ffofc^^^. URA3jt'f^^t^ADEljt'g^^5a*A$tl.)^c2. 9kbp 

fe^l. 2kbp^Sjf ijigi^xv^fCo SB^lJ#-^24^U^^25iitBic(D:/^^-^— adeYllO-5 
i!adeY1670-3^fflV^-Citi|'M^fTofc^i'5)^ l^t^^-Cliitil'I-rSADEia^^l. 5 

kbp;6Siii|igbfc;^s^ #^ttfc^*^^tttt{*. ^^(OADElfiS^^jtfe^(Df--rX-e 

fc^l. Okbp<Z)x^:/K(O^^^J6/Co itl^^<Dri:;6^^), URA3jt'g^^cfj©ADElit 
ADE 1 ste^ if >t 1^ —Mi^^ -e^t^a l^im^X. J; <9 g ^ tCADE 1 jtfe^ 

:^-e7^->/KD2M^#S^'l4^^^-^^T'Vi5'''--^/^h^f-UA-354^^^bfCo 
[0154] (^i&^!|3)AC16t5^(DHIS5jt^^^5^^i!-^— (DUI^lfe 
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V ^HIS5itfH^<Z)7 7^-^— ■trfe^his-sal2^his-1900 (@a^lJ#-^26^tJ^^27) ^ 

:7°^^-x'— his-sal2^his-1900 (Ba^lJ#^26^t527) ^ffi V ^T<>'Vi>vDNAit 

'S'— ade-xho-5i:his-swa-3 (iB^IJ#-^16&U^'21) ^ffi V ^TPCRitifrS^tf ofci: 
HIS Sitter fCADElit^^if>i-^S^-^bfcl. 2kbp(D/^>'K;^»5j:^it'gb-CV ^fc 

[0156] ^tC. #btvfcT-T''^^^^'l4t*J;«9=i>-t°7^>-hlHia^|^^b. HISSSS^fflDNA 

7°^;^^K^aiJ RB^^Sphl^Swal-e^SbltMb/cDNAO. 05mg^;fjPx.. 

'l4^J;S9<>'7^DNA^fimb. :/^^-^— his-sal2^his-1900 (SS^lJ#-^26^t/2 

^(Z)f-^x-efe^i. 9kbp(D/^^ra^t;ifiS;^ffijHS^^^-^A/fcf--rx-efc^3. 4k 

bp;$|5iii|gi-§^^S^bfCo Z.(Dm%. his-sal2^ade-xho-3 (iB^J# 

-^26^U^^1 5) ^ffi V ^fcPCR^cJ;^9 . HISSjUS^ ^ \Z.MyKV&B.^iiHWih~^f\. 
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[0157] cH-m^m V \ mmm2ic^i.ti:ijmt mm<D:)jmx-'i-4^^^^^mm^n^tio 

yADNA^tttJBbfCo ^(D^Vi^DNA^:/^^-^— his-sal2^his-1900 (Sa^'J#-^ 

[0158] l^K. AH-I5;^j;«9=:>^t°7^^MffllS^|^Mb. URASl^^ffiDNA-S^'a-ti'Z/^;^ 
5:K^$!jRS^^SphI^SwaI-e^aL)S]^b^cDNA^0. 025mg;!jP^^ 

;^:7'WKU 30°C-e2 e r^-f^dr^^— hbfc„ mia^in^— :gr. ^i^^i^iy^^t^s 

^SiRbfCo ^tbJ;«9^-fe^DNA^IlIi|Xb. :/7-f ura3-5i:iira3-3 (BB^lJS-^ 
22AU^^23)^ffiV^TPCRitl|IS^^fofc^^^. ^^i5?i5^h/ceURA3st'fe^(^0. 9kbp 

[0159] Hu-59i;^^ffiv\ •mMm2K7^\^fzjjmtm^(Di3m'<::^4^^^>mM^"i7^ 

J;«9<>'yADNA^Iit±ib^Co ura3-5.^ura3-3 (Ba?lj#-^22&t;? 

23)^fflV^TPCRiti|g^^fV\ URA3jt'fe^(CADElit^^;ii5^A$ttfc2. 9kb 

poy^^i^Ymn^X^. \Xt>X) t^URASite^t^ADElit^^ifK-^saofci^-rX-e 

fe^l. 2kbpyOSigi|igbXV ^^^5N^S^bfCo !^7^>-/V, t>'i^v^>'^U?Ty'^^>^M^tt 
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m^W^^I^L^fCo ^(Dm^^^^f-i^^ ' -^/Vh— i^AHU-7 1 b 



[0160] -^—^--m 



[0161] ^(D 



[0162] mmm4d mmMi\:M(Dmm 



■lirfCo >t^M^bTf*AC16*tC7°^;^^KpUTA-l^?F^®fembfc'b(D^^V^fCo a 
#IS^^J;«91lH#[l@^-e{il. 9ml/^h-C\ 24B#F^i^-C1*3. 8ml/h-C\ ^tl!^^ 

[0163] (Ilit^[|5) ^y:3^>^^/KD'a^^t^P-^-r;5^^ite^^^fg.;(;-fe5/|><D«|g 

l^bfCo y'T^^—i^—tL-Xi-i. ALK2jt'fe^(GenBank:X55881)(D7°n^— 
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•^/Vh— i^(DALKl^t'g^ (GenBank:D00481)C0i$^— 5:^— ALKlt^il^ 

-a-^-^^^^^t-J;*?. xtioiRxfNdei'x:m^mi-^t(DmM^MK^^l^fco pUALi ( 

WO01/'88144) ^EcoRI-e^if#, ^m^S^kb^-fy— iXa^^^f 5^^t-J;'9. 
EcoRI-^ if lfP'|ifc^^*bfcpUAL2^f^^LfCo pUAL2^PuvIl/PuvI-C-^ if 
pSTV28(^^gitl±M)(^SmaI/PuvIIi^^^^i^'^$^^:. pSTALl^itMLfCo ^ 
(OpSTALl^EcoRl/Ndel-^^-^ifb. ^(;iiii^fcARRp^lS'^$-ii:, pSTARR^ 

[0164] Ba^lJ#-^2tC|E^<Z)phaCacl49NS^5^/V;^=3ri/y— i^i^ffifR]i-'5J;5t^. ;(7/k4< 
^v'*i^fC-</k;f^v^y— i>vE|B]v/^'-^/V^#;!)PbfCo #;!jPLfc-</V:t-^v/y— 

fCo pUCNTt^i^n— ^^i/$tt'CV^/cphaCacl49NS^^M(ib-C. Sa^lJ# 

^29i:30<D:7°9^-x'— ^ffiV^Tit-fe^iiilgb. pSTARRCQNdel. PstIi^-^hfC|g 
-^^-^^ pSTARR-phaCacl49NS^1t^LfCo @a^lJ#^31;6^^)35<Z)y"^^-^^^ 
-tefflb. :SSga^lJ^li^LfCo l&Sia^O^^f*. PERIKIN ELMER APPLIED 
BIOSYSTEMS'iitM<Z)DNA;X— i^^i^-i^— 310 Genetic Analyzer ^ffi V ^fc 

o 

[0165] jb#'a'^bfcdr^>^^Vi5^^--^/Vh--i^>mt^3Ki^^«bfc@a?iJ#^3t^fEic 
(D^/V><.h^T'^— hti7T(Ralstonia eutropha, H16^, ATCC17699) Sjfe 
(DTirhT-fe^/VCoAMTC^I^jtfe^ (phbB) (D:^^^^^-^^^^. ^JV-:t^iyy 

;!)Pb. ^iC, _htB(DpSTARR(DNdel, Pstlf-^htC^-g^^-^, pSTARR-phbB^ 

[0166] ^-\'>^'r''fi5^'--^/^h^i^>ffi^i5^^^"Cfe^pUTA-l(DSalIi^^htC, pSTARR-pha 
Cacl49NSj;«9SalIi!XhoI-e-^«9 t±lbfc'^^^^^^;^-fe5/h^2'f@^Ab^ pARR 
-149NSx2^{^Mb/Co 
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Mt^x ^<D^^^—(DSaU-\}-^hK. pSTARR-phbBj;«9SalI^XhoI-e-^«9tlibfcph 
hB^M^±^yh^lWMA\^. pARR-149NSx2-phbB^f^ML/Co 
[0167] ^^>v'4<^^''^/^h---^(Dm'^i^±<^^m^tlfcHlS5mB^^^i(C, MWA^^ 

iipUTU-delsal;0^^>SalIiXhoI-tr§38(fbfcURA3it'IS^^#Ab/c7°^;^5:K^f^ 
^LfCo ^(D^^i^—(DSan-^4hlC. _hfS(Z)pSTARR-phaCacl49NSj;«9SaU,l:X 

TARR-phaCacl49NS j;«9SalIi!XhoI-eBJij&-feiyh^-^«9 fflbi^'^^-ir. #Affl 
DNA-1 ti>7°7^^K^{t$^bfCo 

$6)(^pSTARR-phbB j;^SalI^XhoI-e-©«9 t±lbfcphbB^ia;(7-fe5/h:^, ^A>^D 

^^^Ai-§fcJ6 (D^Affl DNA^. Hii^il 1 \z:m^(DURA3mmm DNA-1 
7'^;^5:K^ffl V ^-CfNMbfCo URA3|^^ffiDNA-l^-^t?:^7^5:K(DSalI-Xho 

^Abfc^^^^^K^f^Mb/Co ^(D7°7;^5:K(OSalIf---rh(^^ _htEcOpSTARR-pha 
Cacl49NSj;«9SalIi:XhoI-e^m;(7-fe5/h^^«9ttlb. )g-^$-1irfCo ^tC. ^<D^i^i5^ 
— (DXhoIf-^hf^, pSTARR-phbBj;f9SalI^XhoI-e^Ji.;^-fe:yh^§]f9Wb. 1^-^ 

$-iir, ^AfflDNA-3-^ti':/^><.5:K^f^Ml-^Co ^(DSalliJ-^htc:, phacm^^-^iy 

7feiiS;5^b(^#-^^^b-CV ^-6o ADElit'(S^:D00855. URA3jt'fe^:D12720. 
HIS5it'fe^:X17310-efe^o ;fc#lfP^f*. ^-fe^^DNA^O^ IHIfP^^^bTV ^ 

■So 
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[0169] mMm6)mMK.w<Dmm 

«S^$;rvfcURA3atfe^tCti^«0. 7kbpS.U^l. 2kbpC0afe^(Drt, ^^^6)>0^ 
^^^^^iiiliMi-^^n^— ^URA3jt^^^§|5>fitC^A$ttfc|5Ni:b-r»^LfCo 

[0170] ^-r^^7^Vi5?"'--^/Vh— i^AC16;^(C, ^j^^!|5-e{tMb/cpARR-149NSx2-phbB 
^l^'SMkW^. phaCacl49NS^m;^7-fe:5^h;5S2=tt°— , phbE^fa^^-fei^bJ^n^ifc" 
— J^A^t^fctt^A^^^bfCo ^-^^^V^^^-^/Vh— i^AHU-71^t;i. ^AffiDNA 
-1^4^ffiV^Tf^Mbfc. ^'fe#:_htCphaCacl49NS^ia;(7-feiyh^52=ifc°— . phb 

71t5fet;i. ^AfflDNA-1^3^fflV^T#Mbfc. ^fe#:_htCphaCacl49NS^ii^ 

-fe2/h;0S3nfc°— , phbBB?ij(;-fe5/h^sir3t°— #A$tbfc^^C^^bfCo ^-v^^t'V 

iT'-^/Vh— 1^AHU-7l^5fe^C, ^A>^DNA-2i!3^fflV>-C. ^-fe^_ht;iphaCacl 
4 9NS^?i.;& -feiy h^S 33 , phbB^Jg.;^ -fe^/ h;as 2=1 # A^tl^fc^^^D^^ L 
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fCo C^t^pARR-149NSx2-phbB^?f^®fe^L. phaCacl49NS^Ja;^;-fe5'h;i5 
5=it°— , phbB^Jg.;&iriyh^S2=it:°— ^A^tlfcEtt^ftMLfCo Dtt{^pARR-14 
9NSx2-phbB^?l^Ktei^b. phaCacl49NS^ii^-fe5/h^S5=tt°— ^ phbB^^ 
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